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THE STRANGE MYSTERIES OF THE SUN’S CORONA.

DVER before
N have astrono-
mers looked
forward so engerly to
an eclipse 48 to that
which la to take place
sext week. Then for
& brief period on the
morning of August §
the sun wlll be to-
tally ohscured by the
maon,

The coronn of the sun—a mupgootie, elec-
trieal radiation whieh eombines rose-colored
flames, clouds of fire nad eruptions that
ofdt molten gubitances 300,000 miles lnto
the alr—wlll shine ount arcund the dark
face of the moom, What will it tell the
walting sclentlsts?

Will the making of new worlds be actual-
Iy seen and photographed? Wil great
ernptions be witnessed that will expluin
the magnetie disturbances lately felt on
earth? /
Are we agbout to lenrn at fast that wide-
spread disester like that followiang the late
Japatiese tidal  wave s tragedabie to a
golar disturbanes of unparalleled magnltode now golng on, as
some asitonomers suspect? WIIL it be found that the sun s
unidnrgolng some great rvadleal chunge, and that the resulting
magnetie disturbanees are already affecting mankind?  These
are questions that o few days now will septle.

Tt 15 many years since there was a total eeclipse of the sun
visible from nccessible points of Innd the earth’s surface, In
the meantlme the wry of photograpby: has made enormous
Btrides, new and lmproved telezcopes have been bullt, and the
mechhnlem of astronomy has been brought to a high degree of
perfecion. It 18 therefore expected that the observutlons which
will be made by astronomers next week will diseloss new und
perbaps startliog facts nbout the mysteriea of the sun and’ thely
relntionship to life upon this enrth,

The eclipse can be withessed from many widely separated
polnts, and the nstronomers have divided these among them-
silves, so that clouds in the terrestrinl atmosphere are nof lke-
1y to bring thelt work to maught. DPoints in Japan, Biberia and
Norway hLave been occupled by governmontial expoeditions, and
the telescopes and cameras are now sll set up.

Two Amerlean parties of satronomers have gone to ohsarve
the eclipse, both sent out by private imdividuals. The Britigh
Government has sent two expeditions to the Hast, the Austra-
Upns have sent another, and M. Deslandres is at the head of
the French expedition. Special steamers of Cook tourists have
splled from Englond to witness the eclipse from the Nprth
Cupe. It will'not be visibls In North Ameriea, except in Aldska,

Now, at last, say the astronomers, are wa likely fo lenrn
gomething definlte dboul the tuysterlous rose-golored flames of
the sun' which form a consplengus part of the coront, and
whose rolationship to sun-spots and to tersdstrinl disturbarnees
lins exeited so much digenssion, These rose-colored flames, which
bove been seen to shoot 50,000 miles luto the alr, then to burst
{1ito showers of faming metaors, are known to coinglde with
violent mingnetle distarbances on the earth, as the delicate
peedle of thodorn sclence has shown. f

The pose-volored fames con only be secn when the sun ls tor
1lly obseuted, At siuch a time the whole of ths wurfice of the
great centrul orb s shut out from “yléw by the Intervenlug body

of the moon. Around the edge of the lai-
tor, howaver, astronomers view with awe a
spectacls of grandenn that is subllime and

uunparalieled. What s known g the corona [

shows forth In all Hs gplendor aronnd the
black disk of the moon, whose unllluminat-
ed sfde 18 turped toward the earth.

Thus cin be seen the real structure of the
surface of the sun, which will this year be
egaan and photographed in o way that was
never possible before. The coronn changes
s0 vapldly and the distorhances on the sor-.
face of the sun are so violent 'that Instan-
taneons photography of the most delleate
kind 1s neeessary to record the phenomenn.

It I1s known, howeavar, that certaln pro-

tabiernnces ocour in
the eoronn of the gun
thirt nre direetly con-
nected with violent
agitations of the tor-
redtrinl magunern,
These especially wiil
be looked for mnext
week. There ure those
who assert that wian

on the morning of|

v ~

HOW THE SUN’S CORONA LOOKS.

FROM. PHOTOGRAPHS BY PROFESSOR LANGLEY, OF THE SMITH-
SONIAN INSTITUTION: PROFESSOR YOUNG, AT DART
MOUTH COLLEGE, AND OTHERS:

August 0 the glowing body of the sun (s slnb out from view,
und its flery envelops will appear as the coroua ground the
black edge of the tnoan, the sclentific world will then for the
first time dlgcover the explanation of many recent disturbaees
on this esrth. The tornado that swept across St. Lonis, the. tidal
wave that killed 50,000 people in Japan, the vidleni atmospheric
dlsturbances notived recently In yarions parts of South Amerfea
and Europe, 1o Iess than 1le ngitation of goysers and voleanoes,
are a few of the tlings which It 15 sald (he observations off
pext week may show smanate from the sun,

Freaks of lehtning, excesglyely low tldes, numerous thunder
storms, floods; furions gales and extreme hest are known to co-
{nelde with solar disturbances visible at times of total eclipse.
Indeed, there are eminent men of sclence who go muoch further
pnid aseribe to agltations npon the surface of the grent centreal
orb of the universa the fallure cf crops, abseice of rain and
clonds of locusts, grasshoppers and other destructlve Insacts,
such a5 those now taviglng the West. Nor, es has been polot-
€d out, Is this view altogether ynrensonable,

The great sun spot of June, 1888, g8 was shown by the as-
tronomer Howlett, had an aren of about 2Z.500,000,000 square
miles, From the whole of this vast aren the heat and light of
the sun were shut out from reschivg toward the earth. Thus
was the climnte altered for the time belng on this planet, and
growing orops injurlously pffected by this greatsun spof, which
Interfered with normsal conditions of molsture anfl evaporation
uud deprivell plants of needed nonrishment,

Mueli move dlrect. however, was 18 magnetie Influence wpon
the eurth, TU¢ needls, doring tlhe whole flme this sun spot was
visible, showed oxtreme agliation. Storms, cyclones and vol-
eunl®and tidal disturbanees were common, and the year ywas
ole of (lsustsrs everywhere. During the whole tlme this sun
snot was vislhle every ¢hange 1t underwent was accompanled by
intense mngnotic storms on the earth..

A long line of similny disasters;, distupbaunces, eruptions, tor-
andoes and tido]l waves upon this enrth necompanied egch of the
notable snh spots By recent wstronomicn]l history. The grest
gpot of Aptil and May, 1858, wis ltself In the form of o gigantio
cyclone, and a§ mipped by the astronomer Seechl it covered an
dren of hundreds of millllons of sguare miles.

The year of 18 appourance was ‘one of viojent agltation of
the terrostelal attyosphere, Velonnoes whieh  had long been
ellent broke Into vidlént eruption; tidal waves almost ug dlens-
trous as that which devastated/ Japan a few montlis since swept
the oceans of the earth; lslauds nppenred and disappedred, and
storms, cyclones mnd tornsdoss were everywhers, The year was
one of panle and pestlience on eapth. : ,

Tt has even been noticed that wars and revolutions, great na-
tional disnsters and violent agitatlons of the spcinl structored
colnolde with xolar disturbanecs, There nre those who assert that
lunney dlsplays o mysterions connection not so much with the
moon as with the sun, and that the mental equlllbriom of rades
of men is alfected by the violeat magnetle dlsturbances which
aceompnny sun spots and their phenomenn.

Magnetlsim and electriolly aminnating frotn tlie wun affect man:
kind when their gormnl ebbh nnd dow Is disturbed, and thus In
times past have great natlonal uprlsings Deen adeounted for, The
Irencl Reévolotion hegan when the sun was undergolng o dis-
turbanee of this kind, anid & tldal wave ns grént as that of
this year killed more people than the gulllotine, &olar disturh-
nnces epincided with the commencement of our clvil war, and
there waos & gregt sun spot the year of Lincoln's asaagsination,

These way be but necldental coineldences, yet the theory that
il of mankind is sfected when the pun iz disturbed finda
many sdherents I selontific elpeles. Whet no eelipse ooours the
golar chinges ban only be studled s sun spots, Nobody knows
whnt these spots are, but It hag Leen found that they ore vis-
{ble In the corona at timées of éclipse, and {Hat the' key to thelr
solutlon 15 the corona itself, J

The coronn of the sun Is an envelope of rose-colored flames,
violet protuberances and varicolored prominepces estendlng
400,000 miles into the sky. At times of total eclipse such as
that now approaching, violent sglitntions of appalling magaitude
are gometimes viglble In thls coronn, Worlds are made and um-
mide In full view of the astronomer, thousdnds of mieteors,
shootlng stirs, and whole dondtellations of planets are at tlmes
thrown up from the great central fires, elther to disappear in
space or fall back agaln Into the sun, And the lambent, rose-
colored flames cliange lute a thousand forms of vast magnitude
and extent.

One such dispiay was wlioessed in this conntry on Septem-
ber 7, 1871, by Professor Young. af Dartmouth College, but with
the, evude photographl e apuaratos of those days It was imperfect-
Iy pletured,  Brof. Toung laa been exumiining with the tele
spectroseope an esormous hydrogen cloud on the enstorn lmb
of thé sun which floated df n distance of 15,000 miles, but wis
connacted with the sun by three wéprtleal coltunns ke water
Eponts.

This cloud, says Professor Young, was 100,000 miles long and
54,000 miles high, It bad remnlped without Apparent change
froml' tHe Lieglonlog of the eclipse, when FProfessor Yoong was
ealled awny from his justrument.

YWhnt was my anrpilse,’ soys he, “when, on returning In

less than half o tou' I found that In the ‘meantimé the wiole
thilng bad been ilberuily blown to shrcils by sote Inconceivable
wpeush frony beneath, To place of the gniet elond I had left, the
nir was filled with fiying debris. & miss of detached, Vel
fusiform filaments, brighter and closer together where the pll-
lars had formerly stood, and rupidly asconding.

“When 1 first looked somoe of them had already resched a
Nelght of genrly 100,000 miles, and while I
witehed they rose with a motion flmost
perceptible to the eye untll in tep min-
utes the uppermost were more than 200,000

miles above the solar surface. This was ae

ceértnined by careful meaguroment. A

"The velocity of ascent was 100 miles per second. As the
fllaments. roée they gradunlly faded away, likendissolvleg clond.
wntll ouly o few fHlmy wisps remained. But there wag oune
thunilerhead which grew and devéloped womderfnlly lolo a miass
of rpliing and ever changing flame.

“Flrst It was crowded down along the solar surface; later It
rope - almost pyraunidcally 5O000 miles fn belght: then its sum-
mit wos drawn out Into long tiaments and threads: which were
curiously rolled backward and dowaward like the velutes of an
Tonis eolummn, and finally It faded away and vanished alto-
gether, ¥

“The whole plienomenon suggested an explosion under the
great prominence, acting malnly upward, but nlso ln all diree-
tlons outward, and then, after an interval, followed by a2 cor-
responding Inrush, It seems fay from Impossible that the' mys-
terlous coronal! streamers may find thelr origin and explanation
in snech events.'”

Was this the making of a constellation of stars which Pro-
fessor Young witnessed? Every one of the filaments which he
described 85 being throwwn 200,000 miles into the air from the
hidden fires of the sun was Ip liself thousands of miles In ex-
tenk.

Somae astronomers consllering Lhis problem hove asserted that
a huge mass of molien metal thrown thus from the Hery eav-
erns of the sun gets beyond the magnetic nfluence of the latter
and files off Into space to cool and become a world, a planet, a
sinr or a meteors that thus our earth had iis origin, and all the
other heavenly bodies.

There are those seoking for a theory to explain the intense
lheat of the gun, which Ericsson estimated an from <&4,000,000 to
BO000000 degrees: Fohtenlseit, bot which Secchl placed at 18,000,
000 dogrees, who feeert that 1t 18 caused by worlds, plinets,
whole constellatlons of stiars and thonsinds of meteorites, which
had at onae time thus been thrown oul. continually falllng back
{anto the grent cenvral fusititee. o The frictlon thus created by
these enormotis bodles belng deawn back agnin to thelr place of
orlgln causes, sny spme astronomors, the intense heat of the
Suft,

At times of fotal eclipse, such ns that now approaching, dark,
mysterious bodies have been seen to come from the invisible uni-
verse and disappenr Into the rose-colored fames of the corona.
Were theas warlls, perhups Inbabited by eiviliged races of mien,
returning agaln after miillons of yedrs to the great central malt-
ing pot?

Where do the ¢omets go? Whal becomes of the lost stars?
What of the’ planets and constellations of whieh only the most
powerful telescopes afford but n glimpse, and some of which
lately seem 1o have disappeared?

Is the sun forever throwing off worlds and planets with moons
and meteors oo the slde, snd drawing back to itself those that
have cooled, and after millions of years may again come within
Its Influence? Tlhese are questlons the astronomers sre ask-
ing, &nd the answess to which they belleve the observationg of
pext week will throw- new and perhaps stactling light upon.

With the new and Improved photographle appavitus, no less
than the more powerful telescopes, and the elaborate and cost-
1¥ preparations that bhave been made, there ls bardly & doubt
that the phenomenn of the eoroni will be more clearly visible
thon ever before, and that the lmoages, no matter how brief,
will be forever fixed on the sensitive plate.

The nstronomer Secell, who devoted miuch stady to the. sun,
divided the prominences of the corous Into three groups. The
beaped prominences Iook llke mountalns, and include many va-
rletles of form. e plume or ¢loud prominences how no slgns
of eruptive origln, bul extend to enormous helghts uud are sub-
Ject to rapld change.

The jet prominences, which ars accompauled by the roseeol-
ored flames, are obvlously the products of eruption. Thelr luo-
minougity Is Intense, and they can be seen through several thou-
sand miles of luminous grs. When they have renched a certain
helght they cesse to grow, and become transformed into Intense-
Iy bright messes, which eventually break up into stnrs, worlds
and meteors,

These jet protiinonces rarely Inst longer than an Hour, and
often but 4 few minutes, They sre only to te seen ln the
nelghborhood of fun spots.

Some protubersnces are Mke gigantic hanks of thread. Arigo
at Perplgnen recogulzed this pecollarity with the naked eye.
The etuptions In the corsna differ in colof. Respighl, using a
prism In frout of the object gloss of his telescope, saw three col-
ored images of the gmaseous corona—oue groen, another red and
the {hird greenlsh biue. These extended more than 200,000
miles from the sun’s edge. My, J. Normsan Lockyer, wlo will
wittiess the coming wolipse from Japan, siw these gaime images, |

The spectroscope his shown that soldr protuberafices are the
gamie 48 comuets' tolla. Durlng the beollpse of 1893 M. Tacchinl
recognided 1n a great coronal plume the bands belonglng to the
well-Enown ¢arbon spectrum of  Comeis.

Frofessor Richard A. Froctor wrote:

*In the nelghborhood of the sun, nnd probubly to a helght of
800,000 miles, exist Targe guantlties of tenucus and diffuse gases
ut & higher or lower temporature, nccopding ad' the sun 18 more
or less ‘disturbed, and theréfore spots mord or less nuinerois,
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stormy  affected the

whole earth, and vi-

¥id anroras were secn

in both hemispheres

in Iantitudes where au-

roras are seldom wit-

nesged.  In Cuba the

sky was {llumingted

by tle auroral radi-

ance, and #at Wush-

ington, Fhiladelphla

and Boaton flathes followed thie telegraph
wires. Aeccording to Lamont, of Afunieh,
these muagnetic disturbapces nttain g maxi-
fum frequency Iu periods of sbout ten
veurs, This would mnke one due at about
the present time,

"Huge masses of molten substances hava
been seen to shoot from the sun At the
rate of six- hundred miles per second, nod
to rlse 100,000 miles into the sky. Some of
these kept on golng und disappeared, per-
haps to split up and form worlds and con-
ptellations in faroff parts of the heavens,
whaose mystesles no telescope cun Tatbom.

Every comet filos through space At in-
eredible speed, and eventually folls Info
the gun, which draws It llke some great
magnet, and 14 not only the centre, but apparently the  ori-
ghu of the universe, Even Lodles that are dend and pold, lke
the moon, and not flery, with u tall of sparks, Jike comets, have
been known td snddenly lose thelr placedn 1le beavens sad fall
tnto the sum. A globe 25,000 tmiles i elvumferedce would
be but a falnt spark on the peripbery of the sun, which tonld
mielt down the earth in a second or two, and seme of the “‘fila-
ments,'” ssen by Professor Young to e thrown 100,000 mileg in
ten minutes were eveu larger.

The pregent Summer Is belleved by sclentists to be one of un-
nsual Qisturbinee in the san. Something guésr 18 golng on Gp
there, and forees whose power is be):onul the comprehension of
man are thonght to be engaged in & gigautle strogele thnt may
shinke the onlverse to its outermost limits. Hxactly wha' is
tuking place may be krown when the obgervations of next week
have bien made., .

One Amesican expedition salled from San Franciseo on the
yacht Coronet, which had carried the astrotiomical instruents
ground the Hom. These Instruments ave now In plade In Japan,
The French expedition includes many noted astronomers, and
the French crulser Alger took them from Yokohums to the Isle
of Yeso. TProfessor Turner, of Oxford: Dr. A, A. Caunon,
president of the Roysl Astronomleal Soclety, nnd FProfessor J.
Norman Lockyer are on the English expeditions, which were as-
sisted in reaching thelr destlnations by British war vessels,

An Idea of the elaborate preparation which astronomers bave
made 1o observe this occurrence wey be galned from the fact
that Professor Todd, of Amherst Collyo, has for the last three
Angusts been maoking systematio meteorological obssrvations with
reference to this eclipse on the southeast const of Yego, Japnn,
Professor Todd is now at the hend of the Amblerst Eolipse Ex-
pedition, which salled from San Francisco on the yacht Coronet
after rounding the Horn and touched at Honolulu on the veyage
neross the Pacifie,

The members of the Amherst expedition bsve tnken up their
headguarters at Akeshl, on the southeast coust of Yeno,

The shadow poth which the astropomers are after begins
in the west of Norwny. The stenmship Ohlo, of the Ameritan
line, left here In June with & specisl party
of excursionisis to observe the cclipse from
this point.

Leaving Norway, the shadow path of the
eclipse crosses - Finland, Nova Zembla,

Northern and Eastern Sfberin, and thius
renches Yero. \

The latter 1s the maost northern Jarge
island of Japan, nod offers speclal advan-
tages to the astronomers. Thence the
shadow path of the eclipse plunges Into the
Pacific and finally terminates, after having
travelled onethird of the way to Call-
fornia,

Director George B, Hale, of the Yerkes
Observatory, and Professor F. L. O, Wads-
worth, of the Unlyer-
sity of Chicago, will
wttempt to study the
corona  from thia
country by the ald of
| & uwew Instrument.

This, it s elalmed,
will enable the s,
tronomers to dispense

The gageous mattar lo tho sun's ||glghhorhom! appears to be aot-

| e upon by repulsive forces akin (o those which act In gasedun

nutter ralsed from compets’ heads.''

The spectroscope has also shown that iron, baclum, sedium,
manganese, nickel, titantum, celelwm and stroutiom are dn &
molten state in the sun's corona.

Whe avrvorn borenlls fuciuates in accordatce with
turbances, In Scéptember, 1800, when the
astronomer Hodgson saw a bright spot sad.
defily appent In the corons, the magnetle
fostrument at Kew sliowed at the same in-
stant great disturbances. Then a magoetic

solar dls-

“with the full eclipss,




